A Bayesian approach in threshold moving average model for time series with two regimes is provided. The posterior distribution of the delay and threshold parameters are used to examine and investigate the intrinsic characteristics of this nonlinear time series model. The proposed approach is applied to both simulated data and a real data set obtained from a chemical system.
Introduction
One class of nonlinear time series models is the threshold time series models which are extensively reported in literature. Among these, Tong and Lim (1980) introduced threshold autoregressive (TAR) models with statistical inference and applications. Bayesian inference for threshold autoregressive models have been investigated by different authors. Geweke and Terui (1991) derived an exact posterior distribution of the delay and threshold parameters. Cathy, et al. (1995) used Monte Carlo Markov chain (MCMC) methods to implement a Bayesian inference on TAR models, and Broemeling and Cook (1992) performed a Bayesian analysis on TAR models. However, most of the literature emphasizes the threshold autoregressive models. Wang, et al. (1984) introduced the threshold autoregressive Mahmoud M. Smadi is an Associate Professor of Statistics in the Department of Mathematics and Statistics. His research interests include time series analysis, Bayesian statistics, and environmental statistics. Email him at: smadi@just.edu.jo. M. T. Alodat is an Associate Professor in the Department of Statistics. His research interests include the geometry of random fields, analysis medical images, approximating probability distributions, prediction and estimation using Bayesian methods. Email him at: alodatmts@yahoo.com. moving average (TARMA) models and considered the estimation of the model parameters. De Gooijer (1998) studied various problems associated with the identification, estimation and testing of threshold moving average models. Ling and Tong (2005) considered a quasi-likelihood ratio test for the threshold in moving average models. Amendola, et al. (2009) discussed the stochastic structure of the self-exiting TARMA model; they specified sufficient conditions for weak stationarity and showed that the self-exiting TARMA model belongs to the class of the random coefficients autoregressive models. Smadi (1997) used the Bayesian approach for exploration of the joint posterior distribution for TARMA models using MCMC methods: he assumed noninformative priors, fixing the delay parameter d. In addition, he used a modified Gibbs sampling scheme, which is a hybrid strategy of Gibbs sampler, random walk Metropolis, and importance sampling. Safadi and Morettin (2000) considered a Bayesian analysis for threshold autoregressive moving average models and a hierarchical prior to perform Bayesian analysis using a rearranged procedure with MCMC methods.
The objective of this study is to provide a Bayesian approach in a threshold moving average model for time series with two regimes. The posterior distribution of the delay and the threshold parameters are used to examine and investigate the characteristics which are intrinsic to this nonlinear time series model. The proposed approach is applied to both simulated data and a real data set obtained from a chemical system. (1) 
Methodology
A special case of equation (1) 
Another special case of equation (1) 
The approximate posterior distribution of the delay and threshold parameters (d, r) for threshold moving average models (3) is based on using estimated residuals instead of the true innovations. Broemeling and Shaarawy (1986) implemented the estimated innovations for Bayesian analysis of ARMA models. Smadi (1997) can be obtained using least squares estimates. In this case, the following model is obtained:
Derivation of the approximate posterior of the delay and the threshold parameters of the threshold moving average model is similar to the threshold autoregressive model (2) reported by Geweke and Terui (1993 
The posterior distribution of φ can be derived by integrating this expression with respect to ) , , , (
. The problem is to integrate the following expression with respect to σ:
Integrating over σ 1 and σ 2 on the right hand side of equation (7), it is possible to obtain:
multiplying equation (8) Figure 1 ; as expected, the model value is concentrated around the true threshold value r = 0.
Real Data Example
Series A, which consists of 197 observations and represents the concentration of a chemical process, was considered (Box & Jenkins, 1976) . The differenced time series was considered. Fitting MA(1) model yields 
